Background -Exercise and inhaled sodium metabisulphite are thought to cause bronchoconstriction in asthma through different mechanisms. The response to both stimuli becomes refractory with repeat challenge. The mechanism of refractoriness is unclear, although depletion of mast cell derived mediators or neurotransmitters has been suggested. Recent studies suggest a common mechanism involving release of inhibitory prostaglandins. If this is true, exercise and sodium metabisulphite induced bronchoconstriction should show cross refractoriness. Methods -Thirteen subjects with mild asthma and previously established exercise and sodium metabisulphite induced bronchoconstriction performed two sodium metabisulphite challenges (giving a single dose previously shown to cause a 20% fall in FEV,) on one study day, and two exercise tests on another. The second challenge proceeded after recovery (FEV1 >95% baseline) from the first. Subjects then attended on two further occasions when an exercise test was performed after sodium metabisulphite and a sodium metabisulphite challenge after exercise. Results -When expressed as the percentage reduction in the area under the change in percentage FEV1 curve over 20 minutes (AUC) the response to exercise was reduced by a mean 62-3% (95% CI 46-5% to 78-1%) following a first exercise challenge, and by 50'7% (95% CI 27-8% to 73-6%) following a sodium metabisulphite challenge. The response to a sodium metabisulphite challenge was reduced by a mean of 80-2% (95% CI 68-9% to 91-5%) when it followed a sodium metabisulphite challenge, and by 37 3% (95% CI 15-1% to 59 5%) following an exercise challenge. Conclusion -This study shows some cross refractoriness between exercise and sodium metabisulphite induced bronchoconstriction, in keeping with a partially shared mechanism of refractoriness. (Thorax 1994;49:245-249) The response to a number of bronchoconstrictor challenges in asthma shows refractorinessthat is, a tendency to diminish with repeat challenge. This occurs most clearly after challenges which cause bronchoconstriction through indirect mechanisms such as exercise,' ultrasonically nebulised distilled water,2 adenosine 5'-monophosphate,3 and sodium metabisulphite,4 and is unusual with directly acting challenges such as histamine.56 The mechanism is unclear, although it has been suggested that refractoriness to exercise,' ultrasonically nebulised distilled water,2 and adenosine 5'-monophosphate induced bronchoconstriction3 is due to depletion of mast cell derived mediators. Such a mechanism would not, however, explain refractoriness to sodium metabisulphite where bronchoconstriction is thought to involve neural reflexes and not mast cell mediator release.78
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The cyclooxygenase inhibitor indomethacin inhibits the development of refractoriness to exercise,9 ultrasonically nebulised distilled water,'0 and sodium metabisulphite,4 raising the possibility of a common mechanism of refractoriness involving the formation of inhibitory prostaglandins. We have tested the hypothesis that refractoriness to sodium metabisulphite and exercise induced asthma involves a common mechanism by seeking evidence of cross refractoriness. We measured the response to a single dose of sodium metabisulphite so that the response to exercise and sodium metabisulphite could be analysed in the same way. Cross refractoriness between sodium metabisulphite and exercise induced bronchoconstriction could be due to depletion of another pathway, common to the mechanism of bronchoconstriction of both challenges. Loss of airway smooth muscle responsiveness after the first challenge seems unlikely since the response to the directly acting spasmogen histamine is unchanged after exercise challenge in subjects refractory to exercise induced bronchoconstriction."7 Whether depletion of cholinergic pathways could explain cross refractoriness between sodium metabisulphite and exercise induced bronchoconstriction is )re also open to doubt since antimuscarinic agents have minimal effect on exercise induced asthma. 18 If non-adrenergic non-cholinergic excitatory neural pathways are involved in the bronchoconstrictor response to both exercise and sodium metabisulphite, cross refractoriness could result from depletion of neuropeptides, as has been shown in animal studies in vitro following repeated neural stimulation. '9 The alternative explanation for cross refractoriness between exercise and sodium metabisulphite induced bronchoconstriction is activation of a common protective mechanism such as the release of catecholamines or inhibitory prostaglandins. Catecholamine release during a first challenge is perhaps less likely since this would be expected to have a similar effect on a second challenge irrespective of the mechanism of bronchoconstriction, and previous studies have shown that the response to histamine is unaffected by prior exercise challenge.'7 Furthermore, refractoriness to exercise develops without a rise in the concentration of circulating catecholamines.0
Methods
A role for inhibitory prostaglandins in the aetiology of refractoriness is supported by studies showing attenuation by indomethacin of refractoriness after exercise,9 sodium metabisulphite,4 and osmolar challenges'02' in man, and allergen challenge in sensitised guinea pigs. 
